Compositional heterogeneity of the chloroplast DNAs from Euglena gracilis and Spinacia oleracea.
The chloroplast genomes of Euglena gracilis and Spinacia oleracea were investigated in their compositional heterogeneity, by using different experimental approaches. Euglena chloroplast DNA has a dG + dC content of 28%. Preparations averaging 20 x 10(6) in molecular weight exhibit a gross heterogeneity in their elution profiles from hydroxyapatite and in their buoyant densities because the rRNA genes have a high rG + rC content. Finer analysis by melting, buoyant density of restriction fragments and micrococcal nuclease degradation have revealed an extended compositional heterogeneity. From micrococcal nuclease digestion data, approximately 30% of the chloroplast genome is as low as 12% in its dG + dC content, whereas 10% is higher than 60% dG + dC. Since the average dG + dC content of large restriction endonuclease fragments varied to a lesser extent, most of dA + dT-rich sequences must occur in short stretches interspersed with dG + dC-rich stretches. Spinach chloroplast DNA (dG + dC = 36.5%) did not exhibit any gross compositional heterogeneity in its hydroxyapatite elution or in its buoyant density profile. But the higher resolution methods of melting, bouyant densities of restriction fragments and micrococcal nuclease degradation revealed a high degree of heterogeneity which appears to be due to interspersion of short DNA stretches of different base composition. About 30% of genome is as low as 22% in dG + dC, while 10% is higher than 60% in dG + dC.